Understanding the polymerization mechanism of glycoside-hydrolase family 70 glucansucrases.
Glucan formation catalyzed by two GH-family 70 enzymes, Leuconostoc mesenteroides NRRL B-512F dextransucrase and L. mesenteroides NRRL B-1355 alternansucrase, was investigated by combining biochemical and kinetic characterization of the recombinant enzymes and their respective products. Using HPAEC analysis, we showed that two molecules act as initiator of polymerization: sucrose itself and glucose produced by hydrolysis, the latter being preferred when produced in sufficient amounts. Then, elongation occurs by transfer of the glucosyl residue coming from sucrose to the non-reducing end of initially formed products. Dextransucrase preferentially produces an isomaltooligosaccharide series, whose concentration is always low because of the high ability of these products to be elongated and form high molecular weight dextran. Compared with dextransucrase, alternansucrase has a broader specificity. It produces a myriad of oligosaccharides with various alpha-1,3 and/or alpha-1,6 links in early reaction stages. Only some of them are further elongated. Overall alternan polymer is smaller in size than dextran. In dextransucrase, the A repeats often found in C-terminal domain of GH family 70 were found to play a major role in efficient dextran elongation. Their truncation result in an enzyme much less efficient to catalyze high molecular weight polymer formation. It is thus proposed that, in dextransucrase, the A repeats define anchoring zones for the growing chains, favoring their elongation. Based on these results, a semi-processive mechanism involving only one active site and an elongation by the non-reducing end is proposed for the GH-family 70 glucansucrases.